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Table 1 Stabilization proceas of untreated PAN precursors

Time{min) Temperature{ °C) Length change(mm} Color

0 25 0 White
20 120 20 Buff

30 140 20 Buff

40 150 22 Deep yellow
50 160 24 Deep yellow
60 170 25 Cocoa

70 180 26 Cocoa
80 190 27 Cocoa
92 200 27 Cocoa
100 210 28 Brown
110 224 28 Sorrel
120 230 25 Black
130 240 23 Black
160 280 22 Black
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Table 2  Stabilization process of NiSO, treated PAN precursors

Time{min) Temperature{°C) Length change{mm) Color
0 25 0 Deep red
20 120 20 Deep red
30 140 21 Deep red
40 150 21 Tan
50 160 23 Tan
60 170 23 Tan
70 180 24 Tan
80 190 26 Brown
920 200 28 Brown
100 210 26 Sorrel
110 220 23 Black
120 230 23 Black
130 240 23 Black
160 280 23 Black
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Fig. 1 IR spectrs of and (a) untreated PAn precursor, (b} NiSO,
treated PAN precursor
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Fig. 2 Temperature dependence of loss tangent for (a)
untreated PAN precursor, (b) NiSO, treated PAN precursor
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Fig. 3 Effect of temperature on E* for (a) untreated PAN precursor,
{b) NiSO, treated PAN precursor
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bilized fibres developed form (a) untreated and (b) NiSO, trested PAN precursors



58 KELF NSO, AN BEARBRLEARAALNSHRIER 673

Table 3 Mechanical properties of PAN precursors and resultant carbon fibres

PAN precursors Carbon fibres
Sample
Tensile strength{ GPa) Young’ s modulus( GPa) Tensile strength( GPa) Young' s modulus( GPa)
Unireated 0.87 7.26 2.5 197
Treated 0.89 T7.32 3.2 205

9 HEHNMEsETsT
% 3 B NiSO, M#:R1/5 PAN JFE2¢ B H k& 4
IS REXT e . &5 PAN B ERE 44 R

RIEREA WSS, ERAFERTENAfHE
ERRBH20% -30%E5H, BEEERTE 5% ~
0% %kf.

FREAT NiSO, M, REBA G, EsERL

REFERENCES

Mathur R B, Mittal J, Bahi O P. Journal of Applied Polymer Science,1993,49:469 ~ 476

1
2 Mathur R B,Gupta D,Bahl O P, Dhami T L. Fiber Science and Technology,1978,20:227 ~ 234
3 Ko TH, Yieting H,Lin C H. Journal of Applied Polymer Science, 1988,35:631 ~ 637
4 Ko T H,Lin C H. Jounal of Materials Science,1992,27:2429 ~ 2436
5  Zhang Wangxi( JEE %) . Acta Polymerica Sinica{ ¥ 4+ F 18 ), 2000, (3) ;287 - 291
6 Ko Tse-Hao, Chiranairsdul Phaichit, Ting Hsing-Yie, Lin Chung-Hua. Journal of Applied Polymer Science, 1989,37:541 ~ 552
7  Frerguson A,Ray N G.Fibre Science and Technology, 1982,15:99 - 104
EFFECT OF NiSO, ON THE STRUCTURE AND PROPERTIES OF PAN
PRECURSORS AND RESULTANT CARBON FIBRES
ZHANG Wangxi, WANG Yanzhi, WANG Yanxiang, CAI Huasu, LI Musen
( College of Materials , Shangdong University , Jinan  250061)
Abstract Free-radical solution copolymerization of itaconic acid and acrylonitrile was carried out in DMSO at 58 ~

60C using azodiisobutyronitrile as initiator. The resulting polymerization solution was spun to form PAN precursors
of carbon fibres. The precursors were treated with NiSO, aqueous solution at 959 on line. The structure and
properties of untreated and treated PAN precursors and resultant carbon fibres were characterized by IR, SEM,
dynamic viscoelasticity study, stabilization process and so on. It was suggested that carbon fibres developed from
modified PAN fibres showed an improvement in tensile strength by about 20% ~ 30% and Young's modulus by
about 5% ~ 10% .
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